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INTRODUCTION
About this Application Note

This application note explains how to establish peer-to-peer communication between TURCK programmable gateways
as well as any other hardware that is programmed via CoDeSys software. The steps described in this document should
be used as a guide. For further detail refer to CoDeSys help files and documentation.

Global Network Variable List

The configuration of Global Network Variable List is activated by selecting the ‘Support network variables’ option in the
target settings.

Target Settings r§|

Configuration; | BL20-PG-EN -]

T arget F‘Iatlorml Memary Layoul] General  MNetwork functionalty | Visualization
[~ Support parameter manager v Support network variables

Mames of supported network. interfaces:

|UDP

Example of a name list:
CANUDP.DP.DEVNET
max. 7 characters/name !

Default | oK | Cancel |

In the “Names of supported network interfaces:” type in the name of the desired networks separated by
semicolons.

An example is shown below the text box. Note that the text box allows you to type in any network names,
however, if the correct names are not used in this text box, you will not get the necessary settings required
to setup the communication. Therefore, be cautious during this step of the process. Because this example is
using the BL20-PG-EN, the UDP transmission system will be used.

CREATING THE GLOBAL NETWORK VARIABLE LIST

1. Right-click on the “Global Variables” in the “Resources” tab and choose “Add Object...”

4 CoDeSys - New Project.pro® - [PLC_PRG [PRG-LD)]
% File Edit Project Insert Exiras Online ‘Window Help
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O0PROGRAR
= Resources e
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www.turck.com « 1-800-544-7769 - Fax:(763)553-0708 .+ TURCK -« Minneapolis, MN 55441



2. A“Properties” dialog box is opened. If the “Support network variables” option was selected in the target settings, an
“Add network” button will be available on the right side of the dialog box. Click on the “Add network” button.

Properties

Global Variable List ]

Mame of the global wanable [ist:

— Link ta file

Filenarne: | Browse... |
i Add network
* |mport before compils " Export before compile

’—'I Cancel ]

3. A“Connection 1 UDP” tab is created in the properties dialog box. Clicking on the “Add network” button again will
create a “Connection 2 UDP” tab. Up to four communication tabs can be created for each list. One example of how
this could be used is creating one of the connections can be configured to receive the data from a previous node by
choosing the “Read” option. The other communication would send the communication to the next node by choosing
the “Write” option. For detailed description of all the options inside the tab see Appendix A.

Properties
Giobal Variable List |
Mame of the global vanable fist: Metwork_Variables
- Link to file -
Fileriame: | Browse... I
§ Add network,
% |mport before compie " Export before compile
Connection 1 [UDP) I
Femove
MNetwork: ype: [U[)P vl Settings... rietwork,
¥ Pack variables
List identifier (COBHD}: l1
[ Transmit checksum
[~ Acknowledgement
[~ Read I~ Fequest on bookug
W wiite [ Anawer bootup requests
I Cyclic ransmission Interval THI0m
¥ Transmit on change Mirimurn gap: TH20ms
I Transmit on event Wariable:
oK | Cancel ]

4. Click on the “Settings..."” to bring up the “UDP Settings” dialog box. These settings can be modified to configure
broadcast messages and node-to-node messages.

LIDP Settings
Ok
Use standard -
Cancel
Poit for all networks: FE‘E— 4'
Broadcast address: 255 . 255 255 . 255
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5.Type in a name in the “Name of the global variable list:" and click “OK" in the “Properties” dialog box. A list is created
in the “Global Variables” folder. The Global Network Variable lists are differentiated with a icon. Open the new Global
Network Variable list and create the desired variables inside the work space.

< CoDeSys - New Project.pro® - [Network _Variables]
% File Edit Project Insert Extras Online  Window Help

28| B|@]eelBIS | BG » |55/

0001AR_GLOBAL

Ef, Resources oozl  vARIABLE_1: BOOL;
B~ Global Wariables 0003  VARIABLE_2: BWYTE;
- Global Variables 0004]  WARIABLE_3: INT,

- Wariabls_Configuiation [vaR_C0j|| | D008
B[] library BLsxloSps. i 19.7.07 03 20:56 ggg;
B3 library Standard.fib 22.11.02 11:08:30

0008 VARIABLE_4: USER_DEFINED_DATA_TYFE,

@ CaM Data <R> 001 alEND VAR
- CNC Data <F> TEE]
. Drive Configuration Data <A» 0012
. Global Wariables 0 <F 0013
B2 library Utillib 15.6.05 10:51:38: global| (0074
Bl (i) Tools 0015

0016
ek

[ &larm configuration

6. Configuring multiple nodes in the same network can be simplified by using the export/import functionality of
CoDeSys. This will ensure that the variables in multiple nodes will match. Click on “Export..."in the “Project” menu.

4 CoDeSys - New Project. pro*® - [Network_Variables]

ﬁ File Edit Bl Insert Extras  Cnlne  Window Help
smlesleyl  Buid F11 |
El=E .. =
—  Ceand R_GLOBAL
E"’ Finsturca Load download information. .. VARIABLE 1:B00L,
-3 Globs -| VARIABLE_2: BYTE;
..... . i Object b | VARIABLE_3: INT;
----- QE Project database Ll ¥
..... . Y . i
-2 librany

T @ _ | Translate into other languages L&
- fbrary | VARIABLE_n: USER_DEFINED_|
D_VAR
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7. Highlight the Global Network Variable list in the “Export Project” dialog box. If the variable list references user defined
data types, it is recommended to include those data types in the export file as well.

Export Project

£3 Mew Project.pro QK. I

E-E3 POUs
| [l PLC_PRG [PRG) ﬂcf'_j
EIE; Resounces
B2 Global Vansbles
----- @ Global Variables
..... e
""" . Yanable Configuration [WAR_CONFIG)
-] Alarmn configuration
& (i Library Manager
""" (i) BL==10Sys b 191 07 092056
""" m Standard lib 22.11.02 11-08:30
""" m Utillib 15.6.0510:51:38
----- PLC Configuration
Tazk configuration
B[] Toals
""" 5@ Workspace

ebwior

[ One file for each object

8.The .exp file can now be imported into a new project. The communication parameters can be modified for each node
by right-clicking on the variable list then choosing “Object Properties.”

4 CoDeSys - New Project. pro* - [Network_Variables]
ﬁ File Edit Project Insert Extras Onlne  Window Help

[ITE

|=|=| BDledEl5|8|R| * |5B(%H]

Ioo[vaR_GLOBAL
E Resources Q00 WARIABLE_1: BOOL,
E-Z3 Global Varisbles 0003  WARIABLE_Z BYTE;
----- @ Global Vadisbles 0004] VARIABLE_3:INT,
..... QW FETr TN Ug
""" @ vaiable C Rename Object... =
E-3 library BLiedoS! i Object 7
B3 library Standart  Copy Object o WARIABLE_n: USER_DEFINED_|
----- @ CAMData  pelete Object 0|END_VAR
..... . CHC Data C Object. .. 1 -
----- @ Diive Cond 2
----- @ GlobalVar  Projectdatabase ¢ [I3
B3 fbrary UbLib 15 vdd Action g i

www.turck.com - 1-800-544-7769 - Fax:(763)553-0708 -+ TURCK - Minneapolis, MN 55441 5



EXAMPLE

In this example, three gateways are configured to relay data from gateway 1 to gateway 3 through gateway 2. The

data transfer from gateway 1 to gateway 2 will be done automatically on change-of-state. The data transfer from

gateway 2 to gateway 3 will be triggered by another variable.

Required Hardware

Any combination of three of the following programmable gateways.
+  BL20-PG-EN
«  BL20-PG-EN-IP
+  BL67-PG-EN
+  BL67-PG-EN-IP
Any modules desired with corresponding bases
Three RKM 50-*M - Power cables
«  *indicates length in meters
Ethernet switch

Ethernet media - at least four cables will be required. Three for the gateways and one to connect to the PC.

Required Software
The following software will be required to setup this BLident system.

CoDeSys v 2.3.5.8 (www.turck-usa.com/Support/Downloads_~_Software/)

Create Projects

1.

Assemble three programmable gateways. In this example, the IP addresses will be set to 192.168.1.x where x
corresponds to the gateway number, i.e. gateway 1's IP will be 192.168.1.1, gateway 2's IP address will be
192.168.1.2, etc.

2. Create three CoDeSys projects, one for each gateway.

3. Create a Global Network Variable List in one of the projects according to the steps described above.

4. Create an .exp file of the list and import it into the other two projects.

5. Create a second communication tab in the project for gateway 2 and set the options for all projects according
to the following table. Download and run the projects into the corresponding gateways.

6. Force values in gateway 1 and confirm that the values change in gateway 2

7. Trigger the transmission of data from gateway 2 to gateway 3 by forcing the “send” variable in gateway 2 or by

setting the “send” variable by flagging the physical input tied to that variable and confirm that the values get
written to gateway 3.
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Option Gateway 1 - Gateway 2 - Gateway 2 - Gateway 3 -
Connection 1 | Connection 1 Connection 2 | Connection 1
(UDP) (UDP) (UDP) (UDP)
Network type:* UDP UDP UDP UDP
Pack Variables ¥ 1 V4|
List Identifier (COB-ID): 1 1 1

Transmit checksum

grayed out

grayed out

DOod -

Acknowledge | grayed out grayed out
Read | 1 Wi
Request on bootup grayed out M| grayed out W
Write ¥ W |

Answer bootup requests

O

grayed out

grayed out

Cyclic transmission

|

grayed out

LOE

grayed out

Interval:

grayed out

grayed out

grayed out

grayed out

Transmit on change

4

grayed out

0

grayed out

Minimum gap:

T#20ms

grayed out

grayed out

grayed out

Transmit on event

unchecked

grayed out

4

grayed out

Variable: grayed out grayed out Send** grayed out
UDP Settings
Port for all networks: 1202 1202 1202 1202
Broadcast address: 192.168.1.2 192.168.1.1 192.168.1.3 192.168.1.2

* -“UDP” has to typed in the “Names of supported network interfaces:” field in the “Network functionality” tab in the target

settings. ** - The “Send” variable needs to be declared somewhere in the project as a “BOOL! If gateway 2 has an input module, this

variable can be tied to a physical input to trigger the data transmission.

WARNING AND RECOMMENDATIONS

CoDeSys allows a lot of freedom and leeway forgiveness in the setup and configuration. Several examples are:

It is recommended that great caution be exercised in setting up the Global Network Variable Lists to ensure desired

The Global Network Variable Lists do not necessarily need to be named the same in each node for successful communication. It

seems like the number of Global Network Variable Lists in each of the nodes in the network does have to match.

The variable names do not necessarily have to match. The order of the variables will determine how the values of the variables

change.

The data types of the variables do not need to match either. E.g. list 1 contains 4 variables of type BYTE. List 2 contains 4
variables of type BOOL. Variable x from list one can send data to variable x in list 2 as long as the value of the BYTE variable is 0

or 1. Any value greater than 1 in list 1 variables will yield an unrecognizable value in the corresponding list 2 variable.

performance. The following recommendation should be considered.

Make sure that all nodes on the network have the same Global Network Variable Lists configured.

Make sure that the parallel lists have the same amount of variable, of the same type and in the same order.

By using the export/import functionality, these recommendation can be fulfilled.

www.turck.com -

1-800-544-7769 -

Fax: (763) 553-0708 -

TURCK -

Minneapolis, MN 55441



APPENDIX A
Network type: Choose the desired type from the list. The list is defined by the target system entries. For TURCK
programmable gateways the four choices available are “CAN” for CANOpen, “UDP” for a UDP transmission system, “DP”

for Profibus and “DEVNET” for DeviceNet.
Settings: This button opens the dialog “Settings for <network type> with the following configuration parameters:
UDP:

Use standard: If this button is pressed, Port 1202 will be defined for the data exchange with the other network
participants. The Broadcast address will be set to “255.255.255.255,” which means, that the data exchange will be

done with all participants in the network.

Port for all networks: Enter here a desired port number to overwrite the standard setting (see above,
Use standard.) Make sure that the other nodes in the network define the same port! If you have more than one
UDP connection defined in the project, then the port number will be automatically modified in all configuration

sets according to the input you make here.

Broadcast address: Enter here an address of the other network node or the address range of a sub-network.

(E.g. enter”192.168.1.255” if you want to communicate with all nodes with IP addresses 192.168.1.x.)
CAN:

Controller Index: Index of the CAN Controller, by which the variables should be transferred.

The following options can be activated or deactivated in configuring the transmission behavior of the variables:

Pack variables: The variables are assembled for transfer into packets (telegrams) whose size depends on the network.

If the option is deactivated, a packet is setup for each variable.
List identifier (COB-ID): Identification number of the first packet in which the variables will be sent. (default = 1)

Further packets will be numbered in ascending order. Whether the network variables of the list can be defined to
be “Read” and “Write” or exclusively one or the other depends on the target system. To set this property, activate the

respective options “Read” and “Write."
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Read: The variables in the list will be read. If the option is deactivated, further variables sent over the network will be

ignored. The following options can be activated in addition:

Request on bootup: If the local node is a“Read”node (option“Read”is activated), then as soon as it gets rebooted,
the actual variable values will be requested from all writing nodes and will be sent by those nodes independently
of any other transmit conditions (time, event) which normally trigger the communication. Precondition: In the

configuration of the writing nodes the option “Answer bootup requests” must be activated! (See below)

Write: The variables will be written. The following options can additionally be set: Transmit checksum: A checksum will
be added to each packet which is sent. The checksum will be checked by the receiver to make sure that the variable
definitions of sender and receiver are identical. A packet with a non-matching checksum will not be accepted, and if
the "Acknowledgement” option is configured (see below), an acknowledgment of the non-matching checksum will be

received.

Acknowledgment: Each message will be acknowledged by the receiver. As soon as the sender does not get at

least one acknowledgement within a cycle, an error message will be produced.

Answer bootup requests: If the local node is a “Write” node (option “Write” is activated), then each bootup
request sent by the reading node will be answered. That means that the actual variable values will be transmitted

even if none of the other defined transmission triggers (time or event) are set.

Cyclic transmission: Variables are written within the intervals specified by the Interval: setting. (Time notation

e.g. T#50ms)

Transmit on change: variables are written only when their values change. However, the value specified by the

Minimum gap: setting can set a minimum time lapse between transfers.

Transmit on event: The variables of the list will be written when the variable specified by the Variable: setting is

TRUE.
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